Determination of the screw sense specificity of bovine liver fructokinase.
Fructokinase from beef liver showed a clear reversal in specificity when the two isomers of ATP beta S were used as substrates with Mg2+ and Cd2+, with the Sp isomer having the higher V/K value with Mg2+ and the Rp isomer the higher value with Cd2+. The delta isomer of MgATP is thus the active form of the substrate. The substitution of sulfur for oxygen in the noncoordinated position of the beta-phosphate caused a 102-fold decrease in V/K over the value seen with MgATP, while substitution in the coordinated position gave a 21-fold decrease over the V/K value seen with CdATP. The Km values were little affected by sulfur substitution, showing that the wrong screw sense isomers were nonproductively bound almost as well as the correct ones. When ADP alpha S was used as a substrate in the reverse reaction, the Sp isomer showed the highest V/K value with both Mg2+ and Cd2+, suggesting that the metal ion is not coordinated to the alpha-phosphate during transphosphorylation. The failure of CrATP to act as a substrate for fructokinase suggests that the enzyme inserts one of its side chains into the inner coordination sphere of the metal ion during the reaction.